Lower urinary tract symptoms (LUTS) are common in middle-aged and elderly men and are frequently caused by an enlarged prostate. Increasing severity of LUTS may negatively affect patients' health-related quality of life (QoL) to varying degrees. Sexual function is an important aspect of QoL and studies show that sexual dissatisfaction increases with increased severity of LUTS. The ICS-BPH International Study of 1271 men aged 45 y and over who reported to one of 12 clinics examined the relationship between urodynamic parameters, LUTS, sexual dysfunction and QoL. Results showed that nearly 90% of men found that the effect of LUTS on their sex lives was a problem and 45% reported that their sex lives were spoilt by LUTS. Storage symptoms, in particular incontinence, had a greater association with sexual dysfunction than voiding symptoms. Similar results were reported in the ICS-BPH UK Community Study, which involved 423 men aged 40 y and over. In contrast, a French Community Study of 2011 men aged 50 -80 y reported that symptoms of hesitancy, straining, reduced stream and wet underclothes were most strongly associated with sexual dysfunction. Sexuality is clearly of concern to men with LUTS and should be included in discussions on treatment decisions. Prostate Cancer and Prostatic Diseases (2001) 4, Suppl 1, S2-S6.
Introduction
Lower urinary tract symptoms (LUTS) in middle-aged and older men are extremely common and it is usually assumed that they are caused by enlargement of the prostate leading to bladder outlet obstruction. 1 The estimated prevalence of LUTS in the presence of an enlarged prostate is 20 -60% in men over 65 y of age 2, 3 and community-based studies show that such symptoms increase with age. 4 In clinic-based samples, the pattern is more varied and it has been speculated that this might be due to increased tolerance to symptoms in this group of men, at least in regard to presenting for secondary care.
A number of individual studies have highlighted international variations in the prevalence and impact of symptoms of benign prostatic hyperplasia (BPH). For example, in a study comparing urinary symptoms in Scottish men aged 40 -79 y with those of similar age in Minnesota, US, the American men reported symptoms that were more frequent, more bothersome and caused greater interference with daily living activities than those of Scottish men. 5 Interestingly, a more recent report by Girman et al 6 on the impact of LUTS on health related quality of life (QoL) from four countries indicated striking similarities between countries with an ageing population. Data on men from four countries were analysed: US (n ¼ 2115; age 40 -79 y), France (n ¼ 2011; age 50 -84 y), Scotland (n ¼ 1994; age 40 -70 y) and Japan (n ¼ 289; age 40 -79 y). Each study used different instruments to measure bother, QoL, general overall health and sexual satisfaction. A reverse scale of 0 -1 was used to combine the results, with 1 being poor outcome and 0 being excellent health outcome. LUTS was measured by International Prostate Symptom Score (I-PSS) in all studies. It was observed that patients with mild symptoms did not appear to be very bothered by their symptoms, but as the severity increased, they became more bothered by symptoms which interfered more with their QoL, general health status and sexual function. These results suggest that increasing severity of LUTS may negatively affect health-related QoL to varying degrees in individual patients. As such, this factor may be useful in patient evaluation.
Sexual function is an important aspect of QoL, and that while sexual activity decreases with age, sexual dysfunction, such as erectile problems, increases with age. Up until 1990, research was focused principally on the levels of sexual dysfunction and how various treatments impacted on it. More controversial is the issue of the relationship between LUTS and various aspects of sexual dysfunction for different groups of men. Data on this relationship have been very limited and of poor quality, with little consistency between the results. More recently, a small number of community-and clinic-based studies in France and the UK, together with one international study, have addressed this issue and a clearer picture of these relationships is emerging.
Evidence from community-based studies show that in two French studies, sexual dissatisfaction increased with severity of LUTS. 7, 8 In terms of clinic-based studies, Doll and co-workers 9 reported that severe LUTS affected a patient's sex life. As part of a prospective cohort study of 388 men undergoing transurethral resection of the prostate (TURP) for benign prostatic hypertrophy, pre-operative factors and the outcome of surgery during the first post-operative year were compared between patients in whom their surgeon felt the principal reason for operating was chronic retention (37%), acute retention (with no chronic retention; 28%), or symptomatic prostatism (with no history of chronic or acute retention; 35%). 9 Minor differences between the categories with regard to post-operative morbidity and mortality were not statistically significant at the 5% level. However, some significant differences did exist. Patients with acute retention were more likely to experience urinary and non-urinary infections and erectile dysfunction (ED) after surgery, while symptomatic patients reported less improvement in their health status as regards pain and social isolation.
An international study suggested that a reduced rigidity of erections was associated with specific LUTS. 10 This article discusses the evidence that has been published in these studies, with particular reference to the international study.
The ICS-'BPH' International Study
The International Continence Society-Benign Prostatic Hyperplasia (ICS-'BPH') Study was set up to investigate the relationships between urodynamic data, LUTS, sexual dysfunction and aspects of QoL. 10 It also aimed to develop a valid and reliable questionnaire for use in research and clinical practice.
A total of 1271 men aged 45 y and over were recruited from clinics in 12 countries. Data available on the patients included clinical examination, frequency/volume diaries, uroflowmetry and pressure-flow studies. As part of the study, an ICS-BPH questionnaire was completed. This questionnaire had a number of components. The ICSmale covered information on a variety of LUTS, including voiding, incontinence and other storage symptoms and an assessment of the bothersomeness of these symptoms. The ICSQol looked at aspects of quality of life and the ICSsex examined sexual dysfunction. The latter focused on the quality of erection ('normal stiffness' through to 'no erection'), quantity of the ejaculate ('normal' through to 'none'), pain or discomfort during ejaculation ('no pain/discomfort' through to 'severe') and whether the man's sex life was spoilt by urinary symptoms ('not at all' through to 'a great deal'). For each of these four aspects of sexual dysfunction, a parallel question enquired about the level of bothersomeness experienced by the man (from 'not a problem' through 'a bit of a problem' and 'quite a problem' to 'a serious problem').
The study reported that symptoms of reduced rigidity of erections and reduced ejaculation were strongly positively associated with age. With regard to bothersomeness of these sexual symptoms, a negative association was found with age. However, older men were concerned with the effects of symptoms on their sex lives. Nearly 90% of men in all age groups found the effect of LUTS on their sex lives a problem, including 79% of men aged 70 -79 y. The study clearly showed that sexuality is an important issue to be addressed by clinicians, with 45% of all men reporting that their sex life was spoiled by LUTS.
The relationships between sexual symptoms and a selection of voiding symptoms adjusted for age in multiple logistic regression models are shown in Table 1 . The odds ratios with 95% confidence intervals show that strong relationships exist between specific LUTS and sexual dysfunctions. An odds ratio above 1.0 indicates a positive relationship between the urinary symptom and the particular aspect of sexual dysfunction; the higher the value, the stronger the relationship. A confidence interval that does not include 1.0 indicates that statistical significance has been reached at the conventional 5% level (ie P < 0.05). The strongest associations were found between weak stream (affecting 93% of the men) and erections or ejaculate. Overall, the odds ratios were around 1.5, which is typical for voiding symptoms as a whole from the ICS-BPH questionnaire.
The relationships between a number of storage symptoms and aspects of sexual dysfunction are shown in Table 2 . The associations between storage symptoms and sexual dysfunction were much greater than those observed for voiding symptoms, with all of the associations being statistically significant and odds ratio generally around 2.0. Of particular significance were incontinence symptoms, which had a greater association with sexual dysfunction, though as would be expected they were less common (48% and 15% reported urge and stress incontinence respectively).
Where numbers allowed (that is, for symptoms of reduced rigidity of erections and reduced ejaculation) a similar pattern was seen for associations between LUTS and the bothersomeness of sexual dysfunction. There was, however, no association between items from the ICSsex questionnaire and urinary flow rates, which is consistent with the weak relationships observed generally between reported sexual symptoms and clinical measures.
The ICS-BPH UK community-based study
The ICS-BPH questionnaire was also used in a UK community-based study of 423 men aged 40 y and over. 10 As in the international clinic-based study, the symptoms of reduced rigidity of erections and reduced ejaculation were strongly positively associated with age. This was not the case for the (generally much rarer) symptoms of pain on ejaculation and sex life spoiled by LUTS, for which there were no trends across age groups in the community sample.
Overall, the age-adjusted prevalences in the UK community of reduced ejaculation, pain on ejaculation and sex life spoilt by LUTS (47, 5 and 8%, respectively) were not as common as in the international clinic population (62, 17 and 46%, respectively). The reported level of reduced rigidity of erection, though, was only just lower in the community sample compared with the clinic-based study (age-adjusted prevalences of 53 and 59%, respectively; P ¼ 0.02). The reported levels of bother caused by the sexual symptoms were, however, all very much lower than in the clinic-based study above. At the same time, the negative associations between the bothersomeness of sexual symptoms and age observed in the clinic-based study were not seen in the community-based study.
The pattern of associations between voiding and storage symptoms and sexual dysfunction was similar in the community sample to the clinic group, although the smaller sample size meant that the confidence intervals were wider. Indeed, the numbers of men in the community sample were only adequate for the regression analyses to be performed for one of the measures of sexual dysfunction -namely, reduced rigidity of erections. For this symptom, the odds ratios were again highest for incontinence symptoms and sexual dysfunction.
French community-based studies
Convincing evidence of an association between sexual problems and LUTS comes from a large study of 2011 randomly selected French men aged 50 -80 y. 7 Sexual desire and frequency of intercourse were found to be strongly associated with age (P < 0.01), as were erectile and ejaculatory differences. The study also found that men with LUTS were more likely to be dissatisfied with their sex life than those without such symptoms, and that the probability of sexual dissatisfaction increased with severity of LUTS. 7 One criticism of the study was that as it was conducted in the community, the number of men included with moderate or severe symptoms was low.
A recent community-based study in France has also observed associations between sexual function scores and LUTS. 8 A national observational study was conducted of 3500 men aged 50 -80 y with the aim of determining the prevalence of LUTS and its impact on QoL and sexual function. A self-administered 41-item postal questionnaire was used and a response received from approximately 2400 men (70% response rate). Included in the questionnaire was the I-PSS 11 and three standard sexual function scores: the Danish (DAN)-PSS-1sex, 12 the BPH-QL9 13 and the International Index of Erectile Function (IIEF). 14 
Figure 1
Percentage of sexually inactive men as measured by the International Index of Erectile Function (IIEF) according to age and symptom severity (International Prostate Symptom Score). 8 Results showed an increasing percentage of sexually inactive men with increasing age and importantly with increasing severity of symptoms as measured by the I-PSS within each age group (Figure 1) . Similarly for another measure of sexual function, the mean of the BPHQL9sex score declined with increasing I-PSS score across each of the age ranges: 50 -59 y, 60 -69 y and 70 -79 y (Figure 2) .
The authors of the study concluded that the survey provided new data not only on the prevalence of LUTS, but also on the impact of LUTS on QoL and sexuality (actual sexual function and patient's perceived sexual function). Management of these patients should take into consideration their sexual problems as well the impact of treatment on sexual function.
UK CLasP treatment trial
More recent evidence for the association between LUTS and sexual dysfunction comes from a randomised trial of treatment for BPH in the UK. A total of 340 men with uncomplicated LUTS from three centres in the UK were randomised to one of three treatment groups: watchful waiting, laser therapy or TURP. 15 Before treatment an ICSsex questionnaire showed that erectile and ejaculatory dysfunction were present in 70% of the men and were problematical to them. The expected relationship of sexual dysfunction with age was also observed, ie increasing dysfunction with advancing age. Although the relationships between sexual dysfunction and individual LUTS were not consistent, the total I-PSS was significantly associated with ED and a spoilt sex life due to LUTS. Moreover, at baseline, sexual dysfunction (erectile, ejaculatory and sex life spoilt) was highly significantly associated with the I-PSSQoL item.
Discussion
In contrast to certain reports in the literature, it appears that sexual dysfunction and LUTS are related to each other and possibly strongly related. This is particularly so for the symptoms of incontinence. Most likely as a consequence of very high levels of symptoms and dysfunction in men due to undergo treatment, the associations with individual LUTS were weaker among men within a treatment trial including surgery.
The associations between reduced rigidity and ejaculation and age identified in the ICS-BPH UK communitybased study do not mean that older men are unconcerned with the effects of these symptoms on their sex lives. 10 In fact, over 70% of men in all age groups in the clinic sample found the effect of LUTS on their sex lives a problem, including 79% of men aged 70 -79 y. It is clear that sexuality is an important matter for clinicians dealing with LUTS to consider. Issues commensurate with change in, or loss of, orgasm may also be important. 16 There are differences in the levels of sexual dysfunction reported among men from different countries in the ICS-BPH clinic study, although many do not reach conventional levels of statistical significance particularly from countries contributing small numbers of individuals. 10 There are a number of possible explanations for these differences, such as the age at which symptoms of reduced rigidity and ejaculation occur, or cultural factors in the willingness to report sexual dysfunction as well as the perception of the condition.
It is interesting to note that in the ICS-BPH study that sexual dysfunction was associated with a wide range of LUTS, 10 unlike one of the French community studies, 7 which observed that symptoms of hesitancy, straining, reduced stream and wet underclothes were most strongly associated with sexual dysfunction. Consistent with other research, 17 the ICS-BPH study reported no strong or statistically significant association between urinary flow rates and sexual function. 10 Previous lack of attention to patient perceptions in assessing the value of treatments is increasingly being rectified, with greater emphasis being given to this aspect of clinical decision making. This is particularly true for conditions such as BPH, which diminish QoL rather than life expectancy. 10 Much attention has been paid to the development and evaluation of patient-based outcomes in BPH, 18, 19 as well as an increasing number of instruments to assess LUTS, including those that cover sexual function. 
Conclusion
Sexuality is an important issue for men and should be included in discussions concerning treatments for LUTS. It is also crucial to evaluate sexual function in men with LUTS, particularly those undergoing treatment. The optimal method for evaluating sexual function requires further research, but it is important that any evaluation should be standardised.
